It is well documented that there is clear relationship between the rate of drug me tabolism by liver microsomes and the intensity of the effect and toxicity of a variety of drugs (1-5). Recent studies indicated that the individual, strain, sex and species dif ferences in the rate of drug metabolism appear to be factors responsible for the individual, strain, sex and species differences in the effect and toxicity of a variety of drugs (2, 3, 6, 7). Jay (8) observed marked difference in the duration of hexobarbital anesthesia in mice of various strain and later Quinn et al. (2) studied the strain difference in the metabolism of hexobarbital by liver microsomes from different strain of rats.
same as described in a preivous paper (9) . The strychnine oxidation was determined by the method of Kato and Takanaka (10) . The duration of hexobarbital anesthesia was determined by the loss of the righting reflex.
RESULTS

The activi y of drug-metabolizing enzymes of liver microsomes from rats of various strains
The hexobarbital hydroxylation and aniline hydroxylation by liver microsomes from male and female rats of various strains are given in Fig. 1 . In male rats Wistar, Osawa, Donryu and Long-Evans strains had similar activity for the hexobarbital hydroxylation and aniline hydroxylation, but Buffalo and Sprague-Dawley strains had somewhat low activity. Similar sex difference for hexobarbital hydroxylation was observed in all strains studied. The Buffalo and Sprague-Dawley male rats also showed a tendency toward a low activity for the aminopyrine, diphenhydramine and N-methylaniline N-demethyl FIG 3. Duration of hexobarbital anesthesia in rats of various strains The liver wieght per 100 g body weight in male and female rats of six strains was shown in Fig. 5 . The duration of hexobarbital anesthesia was almost similar in all strains and only slightly longer in the Buffalo, Long-Evans and Sprague-Dawley rats than in the Wistar rats (Fig. 5 ). The sex difference in the duration of hexobarbital anesthesia was correlated to the sex difference in the hexobarbital hydroxylation (Fig. 1 ).
4. The activity of drug-metabolizing enzymes from male and female mice of various strains
The hexobarbital hydroxylation by liver microsomes was significantly higher in the C,,BI mice than in the dd mice (Fig. 6) . In contrast to the results obtained with rats, the significant sex difference was observed only in the C3H mice but the activity was higher in the females than in the males. The aniline hydroxylation in the C3H mice was slightly lower than in that of the dd mice, but there was no clear sex difference in the four strains. The aminopyrine N-demethylation of the C3H male mice was significantly
aniline hydroxylation and p-nitrobenzoic acid nitroreduction. The activities of male rats were expressed as percentages of female rats (female rats= 100) .
lower than that of the dd males. In accordance with the hexobarbital hydroxylation, the aminopyrine N-demethylation was significantly higher in the C3H female mice than in the C3H males (Fig. 7) . The strychnine oxidation by liver microsomes was significant ly higher in the C5,B1 mice than in the dd mice and the activity in the C3H famale mice was higher than in the C3H males. In addition, there was no clear strain and sex dif ference concerning the p-nitrobenzoic acid nirtoreduction.
Duration of hexobarbital anesthesia and strychnine toxicity in mice of various strains
There was no clear difference in the liver weight per 100 g body weight in male and female mice of the four strains. The duration of hexobarbital anesthesia in the four strains of mice was given in Table 1 . The duration of hexobarbital anesthesia was short est in the C57B1 mice in accordance with the highest rate of the hexobarbital hrydoxyl ation. The duration of hexobarbital anesthesia in the C3H mice was longer in the males than in the females. This result was related to the sex difference in the hexobarbital FIG. 5 . The duration of hexobarbital anesthesia and the ratio of liver weight to body weight in rats of various strains. The results are expressed as means ±S.E. from 12 rats. Hexobarbital sodium (100 mg/kg) was given intraperitoneally.
hydroxylation. Moreover, the strychnine toxicity was lower in the C57B1 mice than in the other strains and there was slight sex difference in the C,H mice (Table 2) . These results were in accordance with the results obtained with the strychnine oxidation.
DISCUSSION
The activity of microsomal drug-metabolizing enzymes and the duration of hexo barbital anesthesia were investigated with male and female rats of six strains. There was no marked strain difference in the activity of microsomal drug-metabolizing enzymes, but there was a tendency that the oxidative activity is low in liver microsomes from the Buffalo and Sprague-Dawley male rats and it is high in the Wistar and Donryu male rats. The duration of hexobarbital anesthesia was longer in the Buffalo and Sprague-Dawley male rats than in the Wistar males.
In accordance with the present result, Mitoma et al. (11) observed that the hexo barbital hydroxylation by liver microsomes was slightly lower in Buffalo male rats than in Wistar males. Recently, Furner et al. (12) have observed a high activity of drug metabolizing enzymes in Wistar male rats and a low activity in Holtzman male rats and the activity in Sprague-Dawley male rats was slightly less than that of Wistar male rats. In addition, the activity of microsomal drug-metabolizing enzymes, the duration of hexobarbital anesthesia and strychnine toxicity were investigated in the present studies with male and female mice of four strains. There was slight strain difference in the ac tivity of microsomal drug-metabolizing enzymes, hexobarbital anesthesia and strychnine toxicity in mice. In contrast to the results obtained with rats, the sex difference in the The results are given as means±S.E. The asterisk indicates significant sex' difference (p<O.01). Hexobarbital sodium (125 mg/kg) was given intraperitoneally. hexobarbital hydroxylation, aminopyrine N-demethylation and strychnine oxidation was observed only in the C3H mice (3). There was clear sex difference in C3H mice con cerning the hexobarbital anesthesia and strychnine toxicity in accordance with the ac tivity of the drug metabolism, but there was no clear sex difference in the dd and ICR mice. Catz and Yaffe (13) observed clear sex difference in the hexobarbital anesthesia in C57B1, BALB/C and 129J mice. In the present studies, slight sex differences were ob served in the C57B1 for the hexobarbital hydroxylation, hexobarbital anesthesia, strychnine oxidation and strychnine toxicity, but these differences were not statistically significant. It is of special interest that the hexobarbital hydroxylation, aminopyrine N-demethyl ation and strychnine hydroxylation were higher in male rats than in female rats, but these activities in the C,H mice were lower in the males than in the females and that there was no sex difference in the aniline hydroxylation in the Long-Evans and Sprague Dawley rats and the C3H mice. The activity of drug-metabolizing enzymes was general ly lower in the C3H male mice than in dd male mice and the hexobarbital hydroxylation and strychnine oxidation were higher in the C57B1 mice than in dd mice and these re sults are related to the duration of hexobarbital anesthesia and the strychnine toxicity. These results therefore support the view that the rate of drug metabolism by liver micro somes is a factor responsible for the effect and toxicity of drugs.
In conclusion, no clear strain difference in the activity of drug-metabolizing enzymes was observed in rats, but marked sex difference was obtained with rat of all strains studi ed. In contrast, some strain difference was observed in mice, but a clear sex difference was obtained with only the C3H mice. In accordance with the rate of drug metabolism, the duration of hexobarbital anesthesia was shorter in the C,7Bl mice than in the dd mice and strychnine toxicity was lower in the C,7B1 mice than in the dd mice. A moderate sex difference was observed in the duration of hexobarbital anesthesia and strychnine toxicity in C,H mice.
